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KLJK ZHOGLQJ UHVLGXDO VWUHVV DQG FRUURVLRQ IDWLJXH FUDFNLQJ LQ VHUYLFH >@ ,Q DGGLWLRQ GXH WR HURVLRQ DQG







2.1. Structures and materials 
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)LJ6FKHPDWLFLOOXVWUDWLRQVRIDW\SLFDOVDIHHQGIRUGLVVLPLODUPHWDOZHOGMRLQW
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)LJXUHLVD W\SLFDOGHVFULSWLRQRIQXFOHDUUHDFWRUSUHVVXUHYHVVHOVVDIHHQGDQGGLVVLPLODUPHWDOZHOGHG]RQH
7KH\ DUH PDLQO\ XVHG WR FRQQHFW WKH IHUULWLF VWHHO SLSHQR]]OHV RI WKH SUHVVXUH YHVVHOV VXFK DV UHDFWRU SUHVVXUH
YHVVHOVVWHDPJHQHUDWRUVDQGSUHVVXUL]HUVZLWK WKHDXVWHQLWLFVWDLQOHVVVWHHO VDIHHQG1LFNHOEDVHDOOR\ LVXVXDOO\
XVHGDVDILOOHUPHWDOLQWKLVW\SHRIZHOGHGMRLQWIRULWVWKHUPDOH[SDQVLRQFRHIILFLHQWOD\LQJEHWZHHQWKRVHRIIHUULWLF
VWHHODQGDXVWHQLWLFVWDLQOHVVVWHHO7KHDOOR\FDQDOVRVLJQLILFDQWO\UHWDUGWKHFDUERQGLIIXVLRQIURPWKHIHUULWLFEDVH
PHWDO WR WKHZHOGPHWDO7KHGHVLJQSUHVVXUH LV03DDQG WKH WHPSHUDWXUHUDQJH LVR&7KHZKROH MRLQW
FRQWDLQVPHWDODOOR\VZKLFKDUH$//DQG/ 
%DVHGRQWKHXQLD[LDO WHQVLOH WHVWUHVXOWVRIGLIIHUHQWPDWHULDOV WKHPHFKDQLFDOSDUDPHWHUVIRUFDOFXODWLRQDUH
DFTXLUHG WKHHODVWLFPRGXOXVE LV03DSRLVVRQ
V UDWLRȝ LV WKH VHUYLFH WHPSHUDWXUH LVR&DQG WKH
VWUHVVVWUDLQFXUYHVIRUPHWDODOOR\VDUHVKRZQLQ)LJ$PRQJWKHPWKHPDWHULDOPHFKDQLFVSDUDPHWHUVRI/
DQG/DUHFRQVLVWHQW




























ILQLWHHOHPHQWFDOFXODWLQJPRGHOVZLWKGLIIHUHQWGHIHFWVL]HVDUHVKRZQ LQ7DEOH7KH ORFDOZDOO WKLQQLQJGHIHFWV
ZRXOGDSSHDULQSRVVLEOHSRVLWLRQVRQHLVORFDWHGDWZHOGHGMRLQWDQGWKHRWKHURQHLVDWSLSHEUDQFK
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7KH OLPLW ORDG LV REWDLQHG WKURXJK WZLFH HODVWLF VORSH PHWKRG DV VKRZQ LQ )LJ  ,Q RUGHU WR YDOLGDWH WKH
































1RGHVQXPEHU   
/LPLWORDGV.1āP   
)(UHVXOWVIRUVDIHHQGZLWKORFDOZDOOWKLQQLQJGHIHFWV
3.1. Stress distribution in circumferential path for defect free safe end 
'XHWRWKHREYLRXVGLVWLQFWLRQRIWKHUHVXOWVDFURVVFLUFXPIHUHQWLDOSDWKLQWKHSLSLQJVDIHHQGSDUWDVWKHEHQGLQJ
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)LJXUH LV WKH VWUHVVGLVWULEXWLRQ DORQJFLUFXPIHUHQWLDO SDWK IRUGHIHFW IUHH VDIH HQG5HVXOWV VKRZ WKDW DV WKH
EHQGLQJPRPHQWLQFUHDVHVVWUHVVYDULHVDSSDUHQWO\DWWKHZHOGHGMRLQWZKLOHYDULHVDOLWWOHQHDUSLSHEUDQFK:KHQ
VXEMHFWHGWRRQO\LQQHUSUHVVXUHVWUHVVHVGLVWULEXWHHYHQO\DWWKHZHOGHGMRLQWDQGVWUHVVQHDUSLSHEUDQFKZLOOILUVWO\








6WUHVV ULVHV VKDUSO\ DQG WKHQ GURSV VKDUSO\ ZKLFK LV GXH WR WKH VWUHVV GLVWULEXWLRQ FRQGLWLRQ LQ GLVFRQWLQXRXV
SRVLWLRQVVRIFRPSRQHQWV)RUVWUXFWXUHVZLWKORFDOZDOOWKLQQLQJWKHHIIHFWVRIWKHLQFUHDVLQJEHQGLQJPRPHQWRQ
VWUHVV GLVWULEXWLRQ LV YHU\ REYLRXV 7KH WHQVLOH SDUW DW WKH OHIW HQG RI VDIH HQG LV GDQJHURXVZKLFK LVZHOOZRUWK
LQYHVWLJDWLRQ%HQGLQJPRPHQWLVWKHPDLQORDGLQIOXHQFLQJOLPLWORDG
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)LJ6WUHVVGLVWULEXWLRQLQFLUFXPIHUHQWLDOSDWKIRUVDIHHQGZLWKZHOGMRLQWGHIHFWVDat cʌ Eat 
cʌ Fat cʌ Gat cʌ 
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 F  G
)LJ6WUHVVGLVWULEXWLRQLQFLUFXPIHUHQWLDOSDWKIRUVDIHHQGZLWKSLSHEUDQFKGHIHFWVDDW Fʌ EDW 
Fʌ FDW Fʌ GDW Fʌ 
1542   J. Li et al. /  Procedia Engineering  130 ( 2015 )  1535 – 1543 
3.3. Limit loads for safe end with local wall thinning 
)LJXUHGHSLFWV WKH UHVXOWVRI OLPLW ORDG IURP)(FDOFXODWLRQ7KH UHVXOWV VKRZ WKDW WKH OLPLW ORDGGHFUHDVHV
ZLWK WKH VL]H RI GHIHFWV LQFUHDVLQJ LQ JHQHUDO DQG WKH OLPLW ORDGZLWK GHIHFWV LV EHORZ WKRVHZLWKRXW GHIHFW ,Q
DGGLWLRQ ZKHQ ORFDO ZDOO WKLQQLQJ GHSWK LV UHODWLYHO\ VKDOORZ WKH FKDQJH RI OLPLW ORDG ZLWK WKH WKLQQLQJ VL]H









)RU WKH ORFDOZDOO WKLQQLQJRIZHOGHG MRLQWVEDVHGRQ WKH)(UHVXOWV WKH OLPLW ORDGRIVROXWLRQ LVSURSRVHGE\
ILWWLQJ
   caG D E  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